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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the deterioration of an energy-saving 
effect due to sticking of a hard scale contained in tap water to a condenser, 
in a refrigerating apparatus having an evaporation type condenser. 

SOLUTION : Drain water condensing on the surface of an eva porator 50 is 
collected in a drain pan 74. When an outdoor air temperature becomes high, for 
instance, power consumption of an apparatus may exceed an allowable range in : 
ordinary operation. A high-pressure pressure switch 70 detects this case from 
the fact that a high-pressure-side pressure of a compressor 52 exceeds a set 
value, and the drain water collected in the drain pan 74 is sent out to the 
condenser 54 side by a drain pump 82. This drain water is sprayed over the 
condenser 54 from a spray unit 88 through the intermediary of a solenoid valve 
90 which is put in an open state, interlocking with the high-pressure pressure 
switch 70. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



petailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to improvement in the cooling effectiveness 

about a freezer. 

[0002] 

Pescription of the Prior Art] In a freezer, the refrigerant evaporated with the evaporator is compressed 
even into sufficient pressure for condensation by the compressor. It is cooled and liquefied with a 
condenser and this refrigerant that was compressed and was made into elevated-temperature high 
pressure gas is again supplied to an evaporator. A fan is prepared in a condenser-and cooling of a 
refrigerant gas is performed by ventilating the front face of the cooling pipe with which this fan lets a 
refrigerant gas pass. Here, it is known that will sprinkle water to a cooling pipe, will moisten the front 
face of a cooling pipe, and cooling effectiveness will improve by performing air blasting by the fan. 
Incidentally, such a condenser is called an evaporation type condenser. 

[0003] Drawing 3 is the block diagram of the outline of the refrigerating cycle in the conventional 
freezer which used the evaporation type condenser. As mentioned above, including an evaporator 2, a 
compressor 4, and a condenser 6, each other is connected by piping 8 and, as for the refrigerating cycle 
of this equipment, a refrigerant circulates the inside of this piping 8. The indoor fan 12 is formed as a fan 
by whom the outdoor fan 10 ventilates an evaporator 2 again as a fan who ventilates a condenser 6. 
Moreover, the temperature sensor 14 which detects an OAT is formed near the condenser 6. A sprinkler 
16 is formed towards a condenser 6 and this sprinkler 16 is connected to a water supply system through 
a solenoid valve 18 and a feed pipe 20. A solenoid valve 18 is opened and closed according to the output 
of a temperature sensor 14. The carrier water pan 22 is arranged under the evaporator 2, and the drain 
water (water condensation) solidified and dropped at an evaporator 2 can be received in this. The drain 
water dropped at the carrier water pan 22 is drained through a drain pipe 24. 
[0004] Next, actuation of this conventional equipment is explained. The refrigerant gas of elevated- 
temperature high voltage is led to a condenser 6, the outdoor fan 10 is operated, and a condenser 6 is 
ventilated. The ventilated air promotes the heat dissipation in a condenser 6, in the condenser 6, heat is 
taken and a refrigerantgas is condensed. 

[0005] If a temperature sensor 14 detects an OAT and becomes more than laying temperature, tap water 
will be sprinkled by the front face of a condenser 6 from an aperture and a sprinkler 16 in a solenoid 
valve 18. Decline in the cooling effectiveness of a freezer can be prevented the heat dissipation in a 
condenser 6 controlling [ are promoted further, and ] buildup of the outdoor fan's 14 power consumption 
rather than only the outdoor fan's 1 0 case, by this, when an OAT is high. 
[0006] 

[Problem(s) to be Solved by the Invention] The tap water used for the conventional evaporation type 
condenser contains the fused salt (CI, SO Na+, calcium++, --, HSi03-, etc.) which are hard scale 
components. Therefore, in the conventional evaporation type condenser, while using it for a long time, 
the scale adhered on the surface of the cooling pipe, the efficiency of heat transfer from the refrigerant 



gas through a cooling pipe to the exterior deteriorated, and there was a problem that the effectiveness of 
an improvement of cooling effectiveness decreased. Moreover, since the cost of tap water occurred, 
there was also a problem that the cost reduction effectiveness by the power consumption reduction by 
water spray faded. 

[0007] It aims at offering the freezer with which this invention solves the above-mentioned trouble, and 
the effectiveness of the cooling improvement in efficiency by the evaporation type condenser maintains 
it, and the energy-saving effectiveness is acquired. 
[0008] 

[Means for Solving the Problem] The freezer of this invention collects the water condensation which the 
steam in air solidifies and produces on an evaporator front face, and has a water condensation spraying 
means to sprinkle the water condensation concerned on a condenser front face. 
[0009] The air around an evaporator is cooled with an evaporator. At this time, the steam contained in 
air condenses on an evaporator front face. According to this invention, when the water solidified on this 
evaporator front face is sprinkled by the condenser, an evaporation type condenser is constituted, the 
cooling effectiveness of the refrigerant in a condenser improves, and the refrigerator which consumption 
energy reduced is realized. Here, fundamentally, since a hard scale component is not contained, even if 
it sprinkles the water condensation to a condenser, a scale does not deposit and adhere in the steam in air 
on a condenser front face. 

[0010] The suitable mode of this invention has piping for which said water condensation spraying means 
leads the water condensation collected in said evaporator side to said condenser side, the pump which is 
formed in the piping concerned and sends out water condensation to said condenser side, and the 
sprinkler prepared in the edge by the side of said condenser of said piping. 
[0011] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with reference 
to a drawing. 

[0012] Drawing 1 is the block diagram of the refrigerating cycle in the freezer which is the operation 
gestalt of this invention. The refrigerating cycle of this equipment contains an evaporator 50, a 
compressor 52, and a condenser 54. An evaporator 50, a compressor 52 and a compressor 52, and a 
condenser 54 are connected by gas piping 56 and 58, respectively, and a condenser 54 and an evaporator 
50 are connected by the liquid piping 60. Gas piping 56 and 58 leads the refrigerant gas which occurred 
with the evaporator 50 to a condenser 54 via a compressor 52, and the liquid piping 60 leads the 
refrigerant liquid generated with the condenser 54 to an evaporator 50. 

[0013] The high voltage pressure switch 70 which detects that the pressure in the piping concerned 
became beyond the set point is formed in gas piping 58. Moreover, the expansion valve 72 is formed in 
the liquid piping 60 in front of the entry of an evaporator 50. An expansion valve 72 extracts high- 
pressure refrigerant liquid, decompresses it by expansion, and let it be wet steam of low-temperature low 
voltage of the vapor-liquid mixed state. 

[0014] The carrier water pans 74 and 76 are arranged under [ each ] an evaporator 50 and the condenser 
54. These carrier water pans 74 and 76 receive the waterdrop dropped from an evaporator 50 and a 
condenser 54, respectively so that it may mention later. The water collected by the carrier water pans 74 
and 76 flows into the catchment tubing 78, respectively. 

[0015] It changes to the catchment tubing 78, and a valve 80 is connected and this change valve 80 can 
change the destination of the water which flowed into the catchment tubing 78 to a drain pump 82 or an 
exhaust port 84. 

[0016] A drain pump 82 operates based on the signal from the high voltage pressure switch 70, and 
sends out the water which flowed in from the carrier water pans 74 and 76 to a sprinkler 88 through a 
feed pipe 86. The feed water to a sprinkler 88 is controlled by the solenoid valve. 90. Based on the signal 
from the high voltage pressure switch 70, this solenoid valve 90 is interlocked with a drain pump 82, 
and is opened and closed. 

[0017] In addition, the outdoor fan 94 is formed as the indoor fan 92 and a fan who ventilates a 
condenser 54 as a fan who ventilates an evaporator 50. 



[0018] Next, actuation of this freezer is explained. The refrigerant liquid made into low voltage to 
expand by the expansion valve 72 as mentioned above is supplied to an evaporator SO. In case 
refrigerant liquid has a cooling pipe in an evaporator 50 let it pass, it takes heat from the air ventilated 
by the indoor fan 92, evaporates, and can perform cooling etc. by supplying this cooled air to the interior 
of a room. In addition, thin tubing is used for a cooling pipe, in order to enlarge a touch area with air and 
to raise efficiency of heat transfer. By cooling air with an evaporator 50, the saturated water vapor 
pressure of the air concerned falls. The saturated steam dews on the surface of a cooling pipe, and if this 
dew condensation grows, it will serve as waterdrop and will be dropped from a cooling pipe. The carrier 
water pan 74 arranged under the evaporator 50 receives the waterdrop which the steam in this air 
solidified, and are collected. 

[0019] The refrigerant which evaporated with the evaporator 50 and changed into the gas condition is 
led to a compressor 52 through gas piping 56. A compressor 52 is driven by the source of external 
power, compresses a refrigerant gas adiabatically, and makes it the refrigerant gas of overheating. 
Incidentally, although a compressor is divided roughly into classes, such as a reciprocation type, a 
rotating type, and a screw type, a suitable thing is selected by conditions, such as refrigerating capacity 
needed, and it is used for the compressor 52 used here. 

[0020] The refrigerant gas made into overheating with the compressor 52 is sent out to gas piping 58. 
The another side edge of this gas piping 58 is connected with the condenser 54. A condenser 54 
performs heat dissipation to atmospheric air from the refrigerant gas produced with the evaporator, 
liquefies a refrigerant gas, and uses it as refrigerant liquid. To the outside surface of tubing with which it 
lets the refrigerant in a condenser 54 pass, or a container, it is ventilated by the outdoor fan 94 and this 
promotes the heat dissipation to atmospheric air from the refrigerant gas produced with the evaporator. 
The refrigerant liquid produced with the condenser 54 is led to an evaporator 50 through the liquid 
piping 60. 

[0021] Now, an OAT follows on going up, the heat dissipation effectiveness from the refrigerant in a 
condenser 54 to atmospheric air falls, and the effectiveness of liquefaction of the refrigerant in a 
condenser 54 also falls. Lowering of the effectiveness of a condenser 54 raises the pressure of the 
refrigerant in gas piping 58. In this freezer, the degradation of the condenser 54 accompanying OAT 
lifting is detected based on the high voltage pressure switch 70 having become beyond the threshold to 
which the discharge pressure of a compressor 52 was set beforehand. 

[0022] The high voltage pressure switch 70 performs starting of a drain pump 82 and control to the open 
condition of a solenoid valve 90 while it will control the change valve 80 and will connect the catchment 
tubing 78 to a drain pump 82, if the degradation of a condenser 54 is detected. The drain water which the 
steam in air condensed and was filled in the carrier water pan 74 by this is supplied to a sprinkler 88, 
and is sprinkled by the outside surface of a condenser 54. Since the cooling effectiveness of a condenser 
54 improves and the output side pressure of a compressor 52 declines by sprinkling water to a condenser 
54, the consumption energy consumed with the outdoor fan 94 or a compressor 52 decreases. 
[0023] Drawing 2 is drawing showing one example of the power consumption property of a compressor 
52. In drawing, an axis of ordinate expresses the relative value of power consumption, and an axis of 
abscissa expresses the high-tension-side pressure of a compressor 52. The dotted line 100 in drawing is a 
power consumption characteristic curve at the time of water spray [ which does not perform water spray 
from a sprinkler 88 ] operation to which it is usually a power consumption characteristic curve at the 
time of operation, and a continuous line 105, on the other hand, carries out water spray from a sprinkler 
88. Usually, the inclination for the effectiveness of the power consumption reduction by water spray 
operation in comparison with operation to become so large that a high-tension-side pressure be large is 
seen. In this freezer, in response to such an inclination, when a high-tension-side pressure is beyond a 
predetermined value, it is supposed with the high voltage pressure switch 70 that water spray operation 
is performed. Incidentally, in case the predetermined value is determined, not only the reduction 
effectiveness of the power consumption of the compressor 52 by water spray operation but other factors 
can be taken into consideration. For example, although the power consumption by the drain pump 82 is 
small if it is generally measured against the power consumption of a compressor 52, it is good also as 



determining the threshold of the high-tension-side pressure of whether to perform water spray operation 
based on the total power consumption which took this into consideration. 

[0024] The drain water sprinkled by the condenser 54 from the sprinkler. 88 is dropped from a condenser 
54, and can be received in the carrier water pan 76. In this freezer, the drain water collected in this 
carrier water pan 76 can be led to a drain pump 82 with the catchment tubing 78, and it can reuse to 
spraying to a condenser 54. When a limitation is in die amount of the drain water generated in an 
evaporator 50 side like [ in case an evaporator 50 is arranged by circulation reuse of this drain water in 
the closed interior of a room without the source of release of a steam ], the consumption energy 
reduction actuation by spraying of the drain water to a condenser 54 can be continued. 
[0025] In addition, when drain water is generated so much, the change valve 80 can be changed to an 
exhaust port 84 side, the drain water for needlessness can be discarded, and it can avoid that drain water 
overflows from the carrier water pans 74 and 76. Moreover, in order that the inside of air, the 
contaminant of evaporator 50 and condenser 54 front face, etc. may prevent it being mixed with drain 
water and producing plugging of the pipe line or a sprinkler 88, it is good for a part for the. connection of 
the carrier water pans 74 and 76 and the catchment tubing 78 etc. also as preparing the filter from which 
a contaminant is removed. 
[0026] 

[Effect of the Invention] According to the freezer of this invention, since an evaporation type condenser 
is constituted, the steam in the air solidified on an evaporator front face is used as water sprinkled by the 
condenser front face. Since fused salt is not contained in this water condensation, it is prevented that a 
hard scale adheres to a condenser front face, and decline in the efficiency of heat transfer to the exterior 
arises from the refrigerant inside a condenser. Therefore, in the evaporation type condenser by this 
invention, even if it uses it for a long period of time, the effectiveness that the effectiveness of the power 
consumption reduction is demonstrated certainly is acquired. 

[0027] Moreover, in order to use water condensation, it is effective in the cost of water itself not 
occurring. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 J It is the block diagram of the refrigerating cycle in the freezer which is the operation gestalt 
of this invention. 

[Drawing 2] It is drawing showing one example of the power consumption property of a compressor. 
D2mwi.ngJJ It is the block diagram of the outline of the refrigerating cycle in the conventional freezer 
using an evaporation type condenser. 
[Description of Notations] 

50 An evaporator, 52 A compressor, 54 A condenser, 70 74 A high voltage pressure switch, 76 A carrier 
water pan, 78 Catchment tubing, 80 A change valve, 82 A drain pump, 88 sprinklers, 90 Solenoid valve. 
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